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Introduction:

Scenario:
AdventureWorks Cycles, a well-established bicycle manufacturer located in the city centre, has a long and successful history in the cycling industry. They offer a diverse product line, including road bikes, mountain bikes, hybrid bikes, and a wide selection of cycling accessories. To enhance their operations and reach a broader customer base, AdventureWorks Cycles has undertaken an initiative to develop a sophisticated online marketplace.

Challenge:
AdventureWorks Cycles seeks to develop a state-of-the-art online platform that provides cycling enthusiasts with the ability to:
Explore: Browse and discover a wide range of bicycles and accessories from leading global manufacturers.
Purchase: Conveniently purchase desired products directly through the platform.
Customise: Personalise bicycles by selecting components and configuring options to meet individual preferences.
To successfully implement this ambitious project, AdventureWorks Cycles requires a robust data infrastructure and must select the most suitable database solution to effectively support their online marketplace.

Consultation Request:
AdventureWorks Cycles has engaged the author of this project as a consultant to assist them in identifying and selecting the most appropriate database solution for their online cycling marketplace.







[bookmark: _Toc186968262]Task 1: Database creation.
Based on the scenario given, the author will create an Entity Relationship Diagram (ERD) and a database schema, to manage the database operations effectively.   
a. [bookmark: _Toc186968263]Database design:
· See below a screenshot of the ERD diagram database structure of Adventure Works Cycles created on draw.io. [1]


[image: A diagram of a company
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1. Product:
· Attributes: productID, price, description, productName.
· Relationship: Each product is created by a single manufacturer and many products can belong to one manufacturer. Many to one relationship. 


2. Manufacturer
· Attributes: manufacturerID, manufacturerName, contactInfo, registrationDetails. 
· Relationship: a manufacturer can produce many products. This is One to many relationship.
3. Category
· Attributes: categoryID, categoryName, categoryType.  
· Relationship: each category can contain multiple products, and a product can be in multiple categories. Many to many relationship. 
4. Order
· Attributes: orderID, totalOrder, orderDate, shippingAddress
· Relationship: an order can contain multiple products, and the same product can appear in multiple orders. Many to many relationship. 
· each order is placed by one customer. Many to one relationship.   
5. Customer
· Attributes: customerID, customerName, address, phone, email.
· Relationship: a customer can place multiple orders, but each order is associated with only one customer.  One to many relationship. 


6. Feedback
· Attributes: feedbackID, rating, comments.
· Relationship: Each customer can provider multiple feedback for different product, but one feedback is linked to one customer only. One to many relationship. 
Normalisation in database design is the process of structuring data to reduce redundancy and enhance data integrity, resulting in more efficient database management. In this database, the author will ensure all entities are normalised to 3rd Normal Form (3NF). [2]



[image: A diagram of a computer program

Description automatically generated with medium confidence]

b. [bookmark: _Toc186968264]Database Implementation: 

· See below Table Manufacturer with data inserted.  
[image: A screenshot of a computer

Description automatically generated]

· Table Customer with data inserted.  
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· Table Product with data inserted.  

[image: A screenshot of a computer
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· Table Orders with data inserted.  
[image: A screenshot of a computer
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· Table ProductOrderDetails with data inserted.  

[image: A screenshot of a computer
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· Table Category with data inserted.  
[image: A screenshot of a computer
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· Table ProductCategory with data inserted.  

[image: ]
· Table Feedback with data inserted.  
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[bookmark: _Toc186968265]Task 2: Use of rollback and commit.

COMMIT: Is a command in SQL that is used to permanently save all changes made in the current transaction to the database, making them irreversible. 
ROLLBACK: Undoes changes made from the current transaction, it restores the database to its previous state. [3]  
Scenario: A customer named Aliu Djalo places an order for Raleigh Strada 6 but later decides to return it and replace it with a Whyte T-140. Here is how the system will handle the transaction: 
Return: remove the product from the order and update the details.
Exchange: replace the old product with a new one and adjust the total price if needed. 
If any issues occur. For example: (the product is out of stock or invalid return), the transaction will be rolled back, and no partial changes are made to the database. If everything goes smoothly, the changes will be committed and saved permanently to the database.  




· Start of transaction:
[image: A screenshot of a computer
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· Updated: 
[image: A screenshot of a computer
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· ProductOrderDetails Table with orderID 1 and productID 1
[image: A screenshot of a computer
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· Final output 
[image: A screenshot of a computer
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Summary of the output:
· The Delete query successfully removed the original product from the order 
·  Insert added the new product to the order 
· Update adjusted the price to 1300.00
· Rollback despite the above successes, a ROLLBACK was issued, cancelling all changes made during the transaction. This means no updates or new products were applied. 
· COMMIT had no effect since the transaction was already rolled back. 

[bookmark: _Toc186968266]Task 3: Query Performance.
In database, to maintain efficiency and minimise resource usage, SQL queries performance plays an important role. Slow or poorly optimised queries can affect application performance, it can increase load times and degrade the user experience. In this database, the author will analyse the most important transactions for AdventureWorks Cycle, in order to enhance query performance. [4]

 Indexes are optional data structures that improve database efficiency by speeding up table access. The author will create an index on table Orders for retrieving all orders placed by customer 1, by date range.  [5]


 
See below a screenshot of index customerID and orderDate.
[image: A screenshot of a computer
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· Testing Query Performance:  The author will retrieve orders for customer 1 and orders between 2024-10-10 to 2014-10-11.
[image: A screenshot of a computer
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See below a screenshot of Analysed Performance with EXPLAIN.
[image: A screenshot of a computer
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[bookmark: _Toc186968267]Conclusion:

The AdventureWorks Cycles database has been a full journey from design to implementation. a solid data structure was built with an Entity Relationship Diagram (ERD) and database schema, ensuring everything ran smoothly for the online marketplace. By normalising the database to the 3rd Normal Form (3NF), it was ensured that the data was clean and efficient, cutting down on redundancy and boosting integrity.
Using SQL commands like COMMIT and ROLLBACK, the author has shown how important it is to manage transactions carefully. The example of handling product returns and exchanges highlights how these commands kept the data consistent and reliable.

There was also focus on making sure queries ran fast and efficiently. By creating indexes and analysing performance, the database was set up to handle lots of transactions without slowing down, which is crucial for a good user experience.
Overall, this project demonstrates a well-rounded approach to building and optimising a database for AdventureWorks Cycles online marketplace. It's a strong foundation that will support their operations and help them reach more customers.
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85 -- Insert records into Manufacturer
56 ®  INSERT INTO Manufacturer (manufacturerfiame, contactInfo, registrationDetails)
57 VALUES

8 (‘Raleigh Bikes', 'infograleighbikes.co.uk’, 'Registered in 1887, UK'),
8 ("Brompton Bicycle’, "supportgbrompton.co.uk’, 'Registered in 1976, UK'),
9% (“Boardnan Bikes', *contact@boardnanbikes.con’, ‘Registered in 2007, UK'),
o1 ('uibyte Bikes', "info@uhytebikes.con’, ‘Registered in 1999, UK'),
%2 (“Genesis Bikes', support@genesisbikes.co.uk’, ‘Registered in 2006, UK');
B
% e select * fron Manufacturer]
<
| Result Grid | Hl] 4% Fiter Rows: |edt: gy B B | mporyimport: B B | wrep ol Contents B
manufacturerlD _manufactureriane _contactinfo regitrationDetais
> Raleigh Bkes nfo@rlegrbkes. ok Regstered n 1887, UK

BromptonBicyde  support@brompton.co.k  Registered in 1976, UK
BoardmanBikes  contact@boardmanbikes.com  Registered n 2007, LK

Whyte Bikes. nfo@uhytebikes.com Regitered in 1999, UK.
Genesis Bikes ‘support@genesishikes.co.uk  Registered n 2006, UK

o
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96 -- Insert records into Customer
97 ®  INSERT INTO Customer (customerliame, address, phone, email)

s vaLes
9 (*Aliu Djslo’, 15 Harlborough rosd, Swanses’, ‘4447953345766, ‘aliu.djsloexample.co.uk’),
100 ('Bob Johnson’, 14 High Street, Swansea’, '+447765432109", "bob. johnsongexample.co.uk'),

101 (‘Charlic Davis', '32 King Edward Rd, Sanses’, '+347798765432, 'charlie.davisgexample.co.uk’),
102 (‘Nathan Jones", 'S0 Oxford Street, Cardiff’, '+447700112233", ‘nathan. jonesgexample.co.uk’),
103 (*Eduard Morgan', 58 Nlew Road, Bristol’, '+447712345678", 'eduard.morgangexample. co.uk’);

104
105 0 Select * fron Custoner:

105

<

| Resuit Grid | {43 Fter Rows: |eat: g B B | mpotiinpor: By B | Wrep oot Contert: T

customerD  customerName  address. phone email

» 1 Alu dijalo 15 Marlborough road, Swanses  +447712345678 or +447787345699  aliu.djalo@1234.co.uk

2 ‘Bob Johnson 20 hight street, Swansea +447765432109 ‘bob.johnson@example..co.uk
3 Charlie Davis: 14King Edwards Rd, Swansea  +4477987654320r +44794787392  charlie.davis@example..co.uk
4 Nathan Jones 50 Oxford Street, Cardiff +447700112233 ‘nathan.jones @example. co.uk
5 Edward Morgan 88 New Road, Bristol +447712345678 d.mgwl@:mld!.m.lk

o fm
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-- Insert records into Product

INSERT INTO Product (productNiame, price, productDescription, manufacturerID)

VALUES

(‘Raleigh Strada 6', 700.99, 'Versatile hybrid bike, great for city comutes.’, 1),

(*Brompton C Line Explore’, 1300.00, 'Classic folding bike, perfect for urban travel.

5 2)s

(*Boardman SLR 8.9 Carbon’, 1000.00, 'Lightweight carbon road bike for serious riders.’, 3),
(Whyte T-140', 2500.00, 'Trail bike designed for challenging terrains.’, 4),
(*Genesis Croix de Fer', 1500.00, 'Durable and versatile adventure bike.', 5);

select * from Product;

|eat: g B B | mportiinpor: By B | Wrep oot Contert: T8

productiD _ productiiame price

productDescription manufacturerD

T

Raleigh Strada & 70.38.
Brompton C Line Explore 120,00
Boardman SLR 8.9 Carbon 100,00

Raleigh Strada & 70.38.
Brompton C Line Explore~ 1300.00

Versatie hybrid bike, great for ity commutes. 1
Classic foldng bike, perfect for uban travel. 2
Lightuweight carbon road bike for serious riders. 3
Versatie hybrid bke, great for ity commutes. 1
G fodng ke, perfct o rban wavel, 2
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122 - Insert records into Orders
123 ®  INSERT INTO Orders (orderDate, totalorder, shippingaddress, customerID)
124 VALUES

125 (*2024-12-01", 700.59, *15 Harlborough rosd, Swanses’s 1),
125 ('2024-12-02", 1300.00, 14 High Street, Suansea’, 2),

127 ('2024-12-03", 1000.00, '32 King Edhiard R, Swansea’, 3),

128 ('2026-12-04", 2500.00, 50 Oxford Street, Cardiff', 4),

129 (*2024-12-05", 1500.00, 'S5 New Road, Gristol’, 5);

130

131

120 select * from Orders;

133

134

135 - Insert records into ProductorderDetails

<

| Resuit Grid | {43 Foter Rows: |eat: @ B B | mpotiinpor: By B | Wrep oot Contert: T

orderlD_orderDate _totalOrder _shippingAdcress ‘astomerd
0041201 70095 15Marborough road, Swanses 1

2

3

4

5

041202 120000 20hightstrest, Swansea
20041203 1000.00  14King Edhards Rd, Swansea
20241204 2500.00 50 Oxford Street, Cardiff

20241205 1500.00 55 NewRoad, Bistol
m

e
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135 - Insert records into ProductorderDetails
135 ®  INSERT INTO ProductorderDetails (orderID, productID, quantity, priceTotal)

137 vAwes
138 @5 1, 1, 700.99),
139 @ 2, 1, 1300.00),
130 s 3, 1, 1000.00),
181 (@, 3, 1, 2500.00),
182 (5, 5, 1, 1500.00);
105 |
1040 Select * from ProductOrderDetails;
<
| Result Grid | Hl] 4% Fiter Rows: |ede: gy B B | exporyimport: B B | wrep el Contents 15
oD orderlD _productlD _cuantty _ prceTotal
CRER 1 1 0,99
2 2 2 1 120000
ER 3 1 1000.00
PR 1 1 0.9
s 2 2 1 1300.00
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146 Insert records into Category
147 ®  INSERT INTO Category (categoryliame, categoryType)
148 VALUES

149 (Hybrid Bikes', ‘Bicycle’),

150 (*Folding Bikes', 'Bicycle’),

151 (*Road Bikes', ‘Bicycle’),

152 (Trail Bikes', *Bicycle’),

153 (*Adventure Bikes', 'Bicycle’);

154

155 @ select * from Category;

156 ® delete fron Category where categoryID = 6

ResutGrid | £} €3 Fer o

Fiybrid Bikes
Folding Bikes.
Road Bikes.
Trai Bikes.

Adventure Bikes

categoryType

i

Bicyde
Bicyde
Bicyde
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|edt: @) B B | Eporiimport: B 1 | wrap ol ontent: T8
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-- Insert records into ProductCategory
INSERT INTO ProductCategory (categoryID, productID)

VALUES
(15 1),
(25 2)
(G5 3)s
(35 4),
(55 5);

select * from ProductCategory;

-~ Raleigh Strada 6 is a hybrid bike
-~ Brompton C Line Explore is a folding bike
Boardnan SLR 8.9 Carbon is a road bike
Whyte T-140 is a trail bike

-~ Genesis Croix de Fer is an adventure bike
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171 -- Insert records into Feedback
172 ®  INSERT INTO Feedback (rating, comments, customerID)

73 vawes
174 (55 *Swooth ride and very confortable!", 1),
175 (4, *Compact and easy to carry, but 3 bit pricey.’s 2),
176 (5, *Incredible performance for long-distance rides.’, 3),
177 (4, “Handles rugged trails like a dream.’, 4),
78 (5, "Perfect for adventure trips and dsily comutes.’, 5);
179
150 select * from Feedback;
510 delete fron Feedback uhere feedbackiD
<
| ResultGrid | (] 4% Fiter Rovs: |eat: @ B B | mpotiinpor: By B | Wrep oot Contert: T
feedbsckD _ratng _comments stomerd
e 5 Smoothride and very comfortabel T
2 4 Compactandeasy tocamy, butabitpricey. 2
3 5 Inredible performance for long-distance rides. 3
7 4 Hondesrugged tals ke acream. 3
s 5 Perfect for adventure tps and daly commutes. 5
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184 -- rollback and commit
185

186 @ START TRANSACTION;

187

185 ©  select * from Orders where customerID Retrieve the order and product details for Aliu (customerID = 1)

<

| Resut Grid | 8 4 Fter Roves et By B B | Exportinports B 81 | Wrap ol Contrts 5
orderD orderDate totalOrder shippingAddress. customerlD.

CHES 20241201 700.99 15 Marlborough road, Swanses 1
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1950 select * from Orders where customer - 1; |

197
198 -~ Add new product (product exchange)

199 INSERT INTO ProductOrderDetails (orderID, productID, qusntity, priceTotsl)

200 VALUES (1, 2, 1, 1300.00);

201

202 -~ Update the Total Price of the Order

203 UPDATE Orders

204 SET totalorder - 1300.00

205 WERE orderID - 15

206

207

<
| Resuit Grid | {43 Foter Rows: oot g B B | mporiimpor: By B | wrep oo Contert: T8

orderD orderDate totalOrder shippingAddress. customerlD.
» 1 2024-12-01  1300.00 15 Marbborough road, Swanses 1

. m o




image13.png
194
195 ©
19

<

| ResuieGrd | 8 ) e

select * from ProductorderDetails;

e b

quantty _ priceTotal

R f 2000
s s s : 1000.00
s o2 : 100,00
o W L me
]




image14.png
< >
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